Pathogenesis and treatment of prostate cancer bone metastases: targeting the lethal phenotype.
Traditionally, prostate cancer treatment, as well as all cancer treatment, has been designed to target the tumor cell directly via various hormonal and chemotherapeutic agents. Recently, the realization that cancer cells exist in complex microenvironments that are essential for the tumorigenic and metastatic potential of the cancer cells is starting the redefine the paradigm for cancer therapy. The propensity of prostate cancer cells to metastasize to bone is leading to the design of novel therapies targeting both the cancer cell as well as the bone microenvironment. Tumor cells in the bone interact with the extracellular matrix, stromal cells, osteoblasts, osteoclasts, and endothelial cells to promote tumor-cell survival and proliferation leading to a lethal phenotype that includes increased morbidity and mortality for patients with advanced prostate cancer. Several strategies are being developed that target these complex tumor cell-microenvironment interactions and target the signal transduction pathways of other cells important to the development of metastases, including the osteoclasts, osteoblasts, and endothelial cells of the bone microenvironment. Current and new therapies in metastatic prostate cancer will comprise a multitargeted approach aimed at both the tumor cell and the tumor microenvironment. Here, we review the current therapeutic strategies for targeting the prostate cancer-bone microenvironment and several single- and multiagent targeted approaches to the treatment of advanced prostate cancer that are under development.